Project: Integ02
Date: September 2, 2004 Integ02.bdf* J g

3xl6select
vme[15.0] MEM_PTRI15.0]
— n o _QULE“_D L
Test VME A[15.0]  DATA[15..0]
® CS_A
i B[15..0]
ST/ AND2 OFF oFF ous.
BSYSRST/ BSYSR PR < PRV d RESET/ I C[15..0]
TRIG2 CLK < CLK < X
inst3 Lo R Cs_C
RN RN SRAM_Interface
inst12| inst13 CLK Gl GND inst2Z
d RESET/ C'—*; , MEM’G’;LR[QZQ MEM BUSY
*—R CHANNELS | RESET —x
WR_CHANNELS - &
AD7654_Interface - WR_CHANNELS S_ACCSSS QUTPUT | —
CMD_REG[15] QUTPUT LEAB/
CLK ADC_CNVST 12 Clear_Buffer LEAB/ —
*mEsET | comisy [-————————QUIAIL {5 ADC_CNVST ADCL[15.0] Gl S CA
RESET/ ADC_A0_12 M| \DC1[15..0] CEAB/
X reset/ A0 [ QUEUL {5 ADCAO. ADC2_[15..0] OEAB/ QUIBUT " —— " OEABI
getad  ADC_Busy ABC3 1150 ADC2_[15.0] oltBlL oeaw
vee ADC2 1501 ADC3_[15..0] OEBA/ —
ADC_SCLK_12 Co—meoT stck ade_A[15.0) ADCZ STRE et ADC4_[15..0] ADCA_[15 ol DTACK QUIPUT ——— DTACK
vee _[15..
ADC_EOC_12 — e eoc adeA_stb ADCL_[15.0] ., co i S S Busy BERR QUIPUT {3 BERR
ADS BUSY. 12 Eo - e tneo ST « cl — e S_Rqsl Access_SRAM /|
ADC_SYNC_12 Co— sync adcB_strb cC VDD[15..0] ! — I_MEM_CS/[3..0] |_MEM_CS/[3..0] TR
1 [m— data VMeDATA(15..0] I_MEM_CS/[3..0] O Lo > sl MEM_CS/3.0]
ADC_DATA_12 E _MEM_
Y e VAAI1E.1) ok bA[18.1] I_MEM_OE/ T_MEM_WE/ in
ADERDERR. e L BAM5.0] [ bAM[5..0] I_MEM_WE/ T CATE 0] «
stz BIACK/ o pr bIACK/ I_LA[15..0] RESEE0) |_MEM_OE/ T . —
BLWORD/ [—— bLWORD/ I_LD[15..0] RO CONNVAND 7 cc
ADTEN Interace BAS/ o bAS/ RD_COMMAND =5 57aT0s
oL clk convst/ QUIPUT _—— ADC_CNVST_34 AMATCH/ [m—— AMATCH/ RD_STATUS CMID_REG[15.0] | MEM WE/ “_i\)m
RESET/ reset! a0 QUIBUT (—— ADC_A0_34 BDS0/ [E——— bDSO/ CMD_REG[15..0] STAT REGIIE.0] _MEM_ > T MEM_WE/
id — ins
getadc  ADC_Busy ADC4_[15.0] BDSY I:—%%’C” bDS1/ STAT_REG[15..0] Ve
R -
ADC_SCLK_34 — < srelk adc_A[15.0] — 3 BWRITE/ [—— S bWRITE/ V_Access VBusy
Anc St T - e b S i Status_Bit[15..0] V_BUSY [ Ume_s@e.0] X |_LA[15..0] _mi\]\ AIDR LA[15..0]
- EOC ¢ Co—meoT - ADC3 B cC )
ADC_BUSY_34 [— busy adc_B{15..0] AOCT ST X Ipm_constanto Status_Bits[15..0] | Vme—S‘aéiégéL nBRDSEL et indef6
= = — 466 — S — X
ADC_SYNC_34 Co— sync adcB_strb o o n |_LD[15..0] LD[15..0] En LD[15.0]
roe o a1 e < ins® RESET/ s TR
ADC_RDERR_34 [ — ¢
ins26 - —+_
I_MEM_WE/ e
CLK
w— CLK | |
OR2
/_(' RN
S~ ISt
nsia
Integ_States |_MEM_OE/ N
CLK inkest OR3
RESET/ ok get_ade WR_CHANNELS RD_COMMAND
e reset wr_eh RD_STATUS q&/
- Ielk hold_B 12 |———————CQUIPUL_{— HOLD B_12
VEV BUSY ADC_Busy sel B 12/ f—————QUIPUT _{— SEL B 12/ .
¥ Mem Busy  reset B 12/ |——————QUIRUL [ RESET B 12 3x16select
e ey testpay | Gumm STz LD[15.0] DATA(15..0] " \DD[15.0] - —
Test_Integ st hold B 34 HOLD_B_34 O | Al15.0]  DATA[15..0] e Vee
e B3 | QUIBUT [ HOLD B CMEM_
sel B34/ |——— QUIBUT —— SEL B 34/ CMD_REG[15.0] CS_A
reset B 34 | QUIBUT ——— RESET B_34/ % R COWAND ilslséol
b GLOBAL OSC [ lpur test B 34/  |—————QUIBUL__{— TEST B34 o STAT_REG[15..0] —
BSYSCLK [ —— hold_A_12 f———————CQUIPUL [~ HOLD_A_12 * RD_STATUS C[15..0] <--- This Block performs the change
LK selLA1y/ |———OUIRIL [ SEL ALY csc To the VME Endian format, LS in vDD[15. 8]
Logic_CLK ———x reset A 12/ QUTPUT —— RESET A 12/ and MSB in vDD[7..0]
lESl:A:H/ [———Qmell__—— TESTA LY inst20
hold_A_34 |——————QUIPUT _—— HOLD A 34 \DD[15..0]
sel A 34/ f—————OQUIPUT = SEL A 34/
reset A 34/ | ——————QUIPUT [~ RESET A 34/ DAC7731_interface
__OUIPUT—— TEST A 34/
test_A_34/ SINK_OFF o )<—CLK clk dac_busy |
k_12_off RESET/ -
RECEIVE i S _ouTeUT —— 555 TRG Sm(uirf WR CHANNELS —_ e DAC_SCLK  |———————QUIBUT > DAC_SCLK 12« BDS”I - or? w el
) OUTPUT —— siniesa I T_OFF - QUIPUT —— DAC_CS 12+ BDSO/
s TRANSMIT test_off_12 TESTom THIS IS NECESSARY FRO THE PROTOTYPE ADCZ T5.0] wr_dacs bac_cs! DAC DATA 12x 1}
test off 34 |— BOARDS THAT HAVE THESE SIGNALS SWAPPED. W | DAC_A[15..0] DAC_DATA f————QUIRUT__{— —DATA. inst39 T WR CHANNELS J‘?I 1 -
555_0UT —— - - dach wr DAC_LDAC  j——— QUIPUT _—— DAC_LDAC 12x AVATCH/ - T
v running - [— ADC1_[15..0] 15.0 s
eror |— SINK_12_OFF — DAC_B[15.0] brac e et
b_SPARE[4..1] D—%E%J— at f— dacB_wr JQ/
— in9(Sa
@ SINK-34.0FF inst29 MEM_BUSY WiRE vme(3]
GNC Q@ ST i3 ORE QUTPUT  —— ENA_DAC_SRCx inst35
“ g V_Access wiRg  vmelq
\:\r/‘\ TEST 34 OFF DAC7731_Interface m;(
— I 5
nstt inst? — I dac_busy  [— V_Busy i vmell
RESET/ reset/ DAC_SCLK ~|——————QUIBUT {3 DAC_SCLK 34 ins37
| X
clk_div_500 WR_CHANNELS R R vme_state[0] WIRE  vmele]
20us_CLK T wr_dacs DAC_CS/  f—————QUIBUL {5 DACCS
CLK Ik — "L DAC_A[15.0] DAC_DATA f——— OUTBUT —— DAC DATA 34x Insdfo
RESET/ ok nt.e ADCA_STRS o L DAC_LDAC_34x vime_state[1] WIRE vme[7]
reset/  count(7.0] femm XW dacA_wr DAC_LDAC |————QUIRUIL —LDAC. 1>
_[15.. ins@l
ADC3_STRE DAC805.01 vme_state[2] WIS vmeps]
*———————————————————— dacB_wr —
inst16 o s
vme([15..1:
Option_Sel Run_integ e % NBRDSEL WiRe  vmels]
swi Intg_CLK - oureur —— ¢3 s
swi ot —swz swi Mg CLK R Tmeg % BAS/ wiRe " mel1o]
swz [m—— o sw2 Run_Integ Test_integ X oxe -
-«
VAKEMEAS Inlg CLK1  Test_Integ e UE
MAKEMEAS D—%C‘T Intg_CLK2 Test_VME
TRIGL [ T Gatel
ENDCYCLE — -t Gate2

inst24

Page 1 of 1



Date: September 2, 2004 3x16select.bdf Project: Integ02
A[15..0 ANDZ
A[15..0] [ INPUT 5.9 i—\ AA[15..0]
CS_ A I INEUT L/
BI15..0 INPUT B[15..0] ANDZ BB[15.0] OR3 DATALS..0)
[15.0] I vee \ - RN . OUTPUT  —— DATA[15..0]
CS_B | INEUT L/ - ,t’?/
NS’
C[15..0 ANDZ
C[15..0] [ INPUT 5.0 i—\ CCI[15..0]
Cs C I INEUT =/
Page 1 of 1 Revision:



Date: September 2, 2004

SUBDESI GN nem arbitration

cl k,
| _Busy,

reset/ : | NPUT;

| Rgst, S Busy, S Rgst, V_Busy, V_Rgst : | NPUT;

I _Access, S Access, V_Access : OUTPUT;
gl, 92,93 : OQUTPUT

VARI ABLE
sm . MACHI NE
OF BITS (g1, g2, g3)
W TH STATES (
idle = B" 000",
| _setup = B"001",
S setup = B"010",
V_setup = B"011",
done = B"100",
| active = B"101",
S active = B"110",
V_active = B"111"
)
BEG N
smclk = clk;
smreset = lreset/;

%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

2)

3)

4)

Logi cal devices wanting to read or wite fromthe SRAM nenory nust set their
Request Line (Rgst) active and wait for their Bus Access Line (Access) to
beconme active before beginning their nmenory access.

Before rel easing their Request Line, their Busy Line should be set active.
Note that the Request Line may remain active until the nenory access has been
conpleted. Then the Request |ine nmust be rel eased before or simultaneous with
t he Busy Line going inactive.

No ot her | ogical device will be granted access to the nenory while the device
that was granted access, holds its Busy Line active.

If a higher priority device sets its Request Line active while a lower priority

device is Busy, the Bus Access Line for the lower priority device will go
inactive indicating that the lower priority device should suspend its nenory
access and set its Busy Line inactive. The lower priority device should keep
its Request Line active if it had not conpleted its nenory access.

% Sequence of events for a |ogical devices nenory access

%
%
%
%
%
%
%
%
%
%
%
%
%

Set Request Line active.

Wait for Bus Access Line to go active.

Set Busy Line active and do nenory read and/or wite.

If while busy accessing the menory the Bus Access Line goes inactive
suspend further nenory accesses, set the Busy line inactive, and | eave
the Request Line active if the nmenmory access was not conpl et ed.

Wen the Bus Access Line goes active once again set the Busy Line active
again and continue the nenory access.

Once the nenory access is conplete set both the Busy Line and the Request
Li ne inactive.

Note: A devices nmenory access is considered to be any nunber of reads and/or

wites.
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TABLE
current

%
%

END;

state
sm

idle
idle
idle
idle

| _setup ,
| _setup ,
| _setup ,

| _acti
| _acti
| _acti
| _acti
| _acti

ve,
ve,
ve,
ve,
ve,

S setup ,
S setup ,
S setup ,

S acti
S acti
S acti
S acti
S acti
S acti

ve,
ve,
ve,
ve,
ve,
ve,

V_setup ,
V_setup ,
V_setup ,

V_acti
V_acti
V_acti
V_acti
V_acti
V_acti
V_acti

done
% M- -

ve,
ve,
ve,
ve,
ve,
ve,
ve,

| _Busy,

X X X X X X X X X X X X cleoloNaoN o OO X X X X

X X X X X X X

X

This state i
END TABLE;

current
i nputs

S Busy, V_Busy, | _Rgst, S Rgst, V_Rgst =>

QOOORrEF OO X X X X X X X X X X X X

X X X

X X X X X X X

X 1
s currently

QOOORrRERrEk OO X X X X X X X X X X X X X X X X X X X X X

x

RPOOO
X PFP,OO
X X P, O
1
\Y

X O

X X X
X X X
11
V V V

RPOOOX
X PR OOX
X X P OX
1
\Y

=>

X X
X X
1
\Y

=>

x
x

=>
=>
=>
=>
=>
=>

RPOOORrO
X P OOX X
X X P OX X

=>
=>
=>

X X X
X X
X OPr

=>
=>
=>
=>
=>
=>
=>

RPOOORFrOO
XPOOXEFrO
X X PRPOX X X

X =>

unused %

x
x

sm )

| _active,
idle ,
V_setup ,
S setup ,
| _setup ,

S setup ,
idle ,
S acti ve,

S acti ve,
S acti ve,
idle ,
V_setup ,
S setup ,
| _setup ,

V_setup ,
idle ,
V_active,

V_active,
V_active,
V_active,
idle ,
V_setup ,
S setup ,
| _setup ,

idle ,

mem_arbitration.tdf

current
out put's

I _Access, S Access,

elololoNoNe) Qoo QOOOkr ROBR eoNoloNe)

Qoo

eololololoNe]

o
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o
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CONSTANT SETUP_DELAY_COUNT = B"0101";

SUBDESI GN | ntg_vne

(

)

clk, reset/, A 18..1], V_Access : | NPUT;
AM5..0], TACK/, LWORD/, AS/, AVMATCH : | NPUT;
DS0/, DS/, WRITE/ : | NPUT;

vimePTR[ 15..0], V_Busy, V_Rgst : OUTPUT;
LEAB/, CEAB/, CEAB/, OEBA/ : OUTPUT,;
RD GATE/, WR _GATE/, DTACK, BERR, STATE[2..0], nDS_SUM: COUTPUT;

RD Ci r Buf 1, RD _Gi r Buf 2, RD _Ci r Buf 3, RD CirBuf4 : QUTPUT,
RD Command, WR Conmand, RD Status, WR ENA : QUTPUT,;
vre_ MEM CS/ 1, vne_MEM CS/ 2, vne_MEM CS/ 3, vme_MEM CS/ 4 : OUTPUT;

RD_SRAM , WR SRAM , vmeSRAM ACCESS, nBRDSEL : OUTPUT,;

VARI ABLE

nBRDSEL : LCELL,;

BLOCK : LCELL,;

sync_DS[1..0] . DFF;

nDS : LCELL,;

sync_wite . DFF;

vireVRl TE/ : LCELL;

sync_AS/ . DFF;

vireAS/ : LCELL;

VVE_SM : MACHI NE

OF BITS (STATE[2..0])
W TH STATES (

| DLE =B" 000",
BRD_SELECTED =B"001",
DATA_SETUP_DLY =B"101",
STROBE_WR =B"011",
DTACKEN =B" 100",
XFER_DONE =B" 010",
BUS_ERROR =B" 110",
XSTATE1L =B" 111" );

CNT[ 3. . 0] : DFFE;

SETUP : LCELL;

BUSY : LCELL,;

ALATCH 18..1] : DFFE;
CHAN[ 1. . 0] : NODE;

rl : DFF;, % Hel ps synchroni ze conbinatorial logic for the RD GATE/ signal

BEG N

% Synchroni ze the VME signhals to the local logic clock %
sync_DS[].clk = clk;

sync_DS[].prn = reset/;

sync_DS1.d = DS1/;

sync_DS0.d = DSO0/;

nDS = sync_DSl1.q & sync_DSO. q;
nDS_SUM = nDS;

sync_wite.clk = clk;
sync_wite.prn = reset/;

sync_wite.d = WRI THE/ ;

Intg_vme.tdf

%
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TABLE % VME STATE MACHI NE
reset/, nBRDSEL, BLOCK, nDS, SETUP, BUSY, VME SM => VME_SM
% Reset %

Date: September 2, 2004

vimeWRI TE/ = sync_wite.q;

sync_AS/.clk cl k;
sync_AS/ . prn reset/;
sync_AS/.d = AS/;

vimeAS/ = sync_AS/.q;
vmePTR[ 15..0] = A[16..1];

% VME Handshaki ng Logic

VME_SM cl k = cl k;

VME SM reset = lreset/;
CNT[].clk = clk;

CNT[].clrn = ! (| DLE#XFER _DONE) ;
CNT[].ena = !SETUP;

| F DATA SETUP_DLY THEN
CNT[].d = CNT[].q + 1;
ELSE
CNT[].d = CNT[].aq;
END | F;

| F (CNT[].q == SETUP_DELAY_COUNT) THEN
SETUP = VCC;

ELSE
SETUP = G\D;

END | F;

% STANDARD ADDRESS MODI FI ER DECODE ===========================

NBRDSEL = ! (
ACK/ & LWORDI & AVG & AMA &

Intg_vme.tdf

AML & ' AMD & !vimeAS/ & ! AMATCH )

(I AMB &
# (IACK/ & LWORD/ & AMB & AMA & AMB & !AML & AMD & !vimeAS/ & ! AVATCH )
# (IACK/ & LWORD/ & AMB & AMA & AMB & AML & AMD & !vimeAS/ & ! AVATCH ));

BLOCK = I nBRDSEL & AML & AMD; % Bl ock transfer indication %

% Menory bus arbitration variabl es ===========================

BUSY = I'V_Access; % This says Hold-off, the menory is busy, VME doe not have access%

V_Rgst = (!nBRDSEL & !nDS):
V Busy = (DATA SETUP DLY # STROBE VR # DTACKEN):
% OUTPUTS ==============-=-—-=-—---—o—-—-—-—-—-—--o—o—o—o—-—-o---o————=-=-==—=—=====

DTACK = DTACKEN;
BERR = BUS_ERROR
WR _GATE/ = ! DATA SETUP DLY:

ri.clk = clk;

ri.prn = reset/;

ri.d = | (DATA_SETUP_DLY # STROBE_WR # DTACKEN);

RD GATE/ = ! (DATA _SETUP_DLY # STROBE_WR # DTACKEN) & r1l.q;

0, X, X, X, X, X, | DLE => | DLE;
%I DLE %

1, 1, X, X, X, X, | DLE => | DLE;

1, 0, X, X, X, X, | DLE => BRD_SELECTED,
% BOARD SELECTED %

1, 1, X X X X, BRD_SELECTED => | DLE;

% got a board select %

% | ost the board select %
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1, 0, X, 1, X, X, BRD_SELECTED => BRD _SELECTED;, % wait for DS to go | ow %
1, 0, X, 0, X, 1, BRD_SELECTED => BRD_SELECTED; % HOLDOFF | S ACTI VE %
1, 0, X, 0, X, 0, BRD_SELECTED => DATA SETUP_DLY; % received DS %
% DATA SETUP_DLY %
1, X, X, 1, X, X, DATA SETUP_DLY => BUS ERROR; % Lost the data strobe -> BUS ERR %
1, X, X, 0, 0, X, DATA SETUP_DLY => DATA SETUP_DLY; % wait for 200ns
1, X, X, 0, 1, X, DATA SETUP_DLY => STROBE WR, % setup over %
% STROBE_WR %
X, X, X, X, X, X, STROBE_WR => DTACKEN; % Enable wites for one cl ock
% DTACK ENABLE %
1, X, X, 0, X, X, DTACKEN => DTACKEN; % wait for DS to go inactive %
1, X, X, 1, X, X, DTACKEN => XFER DONE; % transfer is conpleted %
% TRANSFER COVPLETED %
1, 0, X, 1, X, X, XFER DONE => XFER DONE; % wait for nDS or AS/ to change %
1, 0, 0, X, X, X, XFER DONE => XFER DONE; % wait for nDS or AS/ to change %
1, 0, 1, 0, X, 1, XFER_DONE => XFER_DONE; % HOLDOFF | S ACTI VE %
1, 0, 1, 0, X, 0, XFER _DONE => DATA SETUP _DLY; % continue the block transfer
1, 1, X, X, X, X, XFER_DONE => IDLE; %all done -> IDLE %
% BUS ERROR %
1, X, X, 0, X, X, BUS ERROR => IDLE;, % CGo Idle %
% | LLEGAL STATES %
1, X, X, X, X, X, XSTATEL => IDLE;, % Go ldle %
END TABLE' [0/ et
% VME Address Decodi ng Logic %
ALATCH[].cl k = clk;
ALATCH[].clrn reset/;
ALATCH[].d = Al 18..1];
ALATCH[].ena = RD _GATH/ ;
CHAN[ 1..0] = ALATCH 18..17].q;
RD CirBufl = 'RD GATE/ & (vmeWRITE/ == VCC) & (CHAN[] == 0) & (ALATCH 16..1].q == H'FFFF");
RD CirBuf2 = 'RD GATE/ & (vmeWRITE/ == VCC) & (CHAN[] == 1) & (ALATCH 16..1].q == H'FFFF");
RD CirBuf3 = 'RD GATE & (vmeWRITE/ == VCC) & (CHAN[] == 2) & (ALATCH 16..1].q == H'FFFF");
RD CirBuf4 = 'RD GATE/ & (vmeWRITE/ == VCC) & (CHAN[] == 3) & (ALATCH 16..1].q == H'FFFF");
RD Conmand = !RD GATE/ & (vmeWRI TE/ == VCC) & (ALATCH 16..1].q == H'FFFE");
WR_Command = (STROBE WR & (vmeWRI TE/ == GN\D) & (ALATCH 16..1].q == H'FFFE"));
VR_ENA = STROBE_ WR & (vnmeWRI TE/ == G\D);
RD_St at us = |RD GATEH & (vmeWRI TE/ == VCC) & (ALATCH 16..1].q == H'FFFD");

vmeSRAM ACCESS = (! RD GATE/ & (A[16..

RD_SRAM

:

i
®

END;

| (1 RD_GATE/ & (vmeWRl TE/

I (1 \R_GATE/ & (vmeWRl TE/

| (1 RD_GATE/ & (CHAN[]
| (1 RD_GATE/ & (CHAN]
| (1 RD_GATE/ & (CHAN]
| (1 RD_GATE/ & (CHAN]

| (1 RD_GATE/ & (vmeWRl TE/ ==
LEAB/ ;
LEAB/ ;

= | (1RD_GATE/ & (vmeWRl TE/ ==

== O)
== 1)
== 2)
== 3)

VCQ) ) ;

G\D) ) ;

1] < H'FFF0"));

& (ALATCH 16..1].q
& (ALATCH 16..1].q
& (ALATCH 16..1].q
& (ALATCH 16..1].q

ANNNNA

Intg_vme.tdf

VCC) & (ALATCH[16..1].q < H'FFF0"));
G\D) & (ALATCH 16..1].q < H'FFF0"));

H'FFFO0"));
H'FFFO0"));
H'FFFO0"));
H'FFFO0"));

% Doing a vire read %

% Doing a vmre wite

%

Page 3 of 4

%

Project: Integ02



Date: September 2, 2004 Intg_vme.tdf Project: Integ02

Page 4 of 4



Date: September 2, 2004 cir_buffer2.tdf Project: Integ02
SUBDESI GN cir_buffer2

(
clk, reset/, val _in[15..0], rd_mem w _mem clr_buf : | NPUT,;
mem.inptr[15..0], buf _ptr[15..0], val _out[15..0] . OUTPUT;
buf fer_enmpty, rd/, w/, memcs/, busy : OUTPUT;
error, ql,q2,93 : OUTPUT,

)

VARI ABLE

sm: MACHI NE
OF BITS (ql, g2, g3)
W TH STATES (

idle = B"000",
set _rd = B"001",
read = B"011",
wite = B'010",
wr _done= B"110",
rd done= B"111",
errl = B"100",
err2 = B"101"
)

% Circular Buffer Variables %
in_ptr[15..0] : DFFE;
nx_ptr[15..0] : DFFE; %the nx_ptr hel ps detect w apping of other pointers %
out _ptr[15..0] : DFFE;

ptr_reset/ : NODE;
incr_inp, incr_outp : NODE;

wr ap : NODE;
wr_ena/ : NODE, %used to gate the buffer pointer during a wite %
sync[6..1] : DFF; %used to avoid glitches fromstate nmachi ne conbinatorial |ogic; %
BEG N
smclk = clk;
smreset = lreset/;
sync[].clk = clk;
sync[].clrn = reset/;
TABLE
% current current next current %
% st at e i nputs state out put s %
sm , W_nmem, rd_nmem => sm , error ;
idle , 0 . 0 = idle , 0 ;
idle , 1 . X = wite , 0 ;
idle , 0 . 1 => set rd , 0 ;
set rd , X . X => read , 0 ;
read , X , 1 => read , 0 ;
r ead , X . 0 => rd_done , 0 ;
wite , 1 . X = wite , 0 ;
wite , 0 . X => wr _done , 0 ;
rd_done , X . X = jdle , 0 ;

Page 1 of 3



Date: September 2, 2004
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wr _done , X . X = jdle , 0
errl , X , X => jdle , 1
err2 , X , X => jdle , 1
END TABLE;
syncl.d = (set_rd # read # rd_done);
sync2.d = (wite);
sync3.d = (wite # w_done);
sync4.d = w _done;
sync5.d = rd_done;
sync6.d = idle;
rd/ = Isyncl. q;
wr / = lsync2.q;
wr_ena/ = !sync3.q;
incr_inp = sync4.q;
i ncr_outp = synch.q;
busy = lsyncé6. q;
memcs/ =1 (!rd/ # 'w_enal);
I F ( 'w_ena/) THEN buf _ptr[15..0] = in_ptr[15..0].q;
ELSIF (!rd/) THEN buf _ptr[15..0] = out_ptr[15..0].q;
ELSE buf ptr[] = G\BG;
END | F;

val _out[] = val _i

mem_ i nptr[15..0]

nf] & (!w_enal/); %val _out[] =

= in_ptr[15..0].q;

G\ND if w_mem is not active %

% Circul ar Buffer
ptr_reset/ = 1(!r

% | nput Pointer c
in_ptr[].clk c
in_ptr[].clrn
in_ptr[].ena

Poi nters
eset/ # clr_buf);

hannel %
| k;

ptr_reset/;

ncr _i np;

inptr[].d =in_ptr[].q +1;
%

Y e Y

% next I n Pointer channel %

nx_ptr[].clk = cl k;

nx_ptr[14..1].clrn = ptr_reset/;

nx_ptr[0].prn = ptr_reset/;

nx_ptr[].ena = incr_inp;

nx_ptr[].d = nx_ptr[].q + 1;

| F(nx_ptr[] == out_ptr[]) THEN % The nx_ptr warns of wrapping in_ptr past out_ptr %
wrap = VCC; % ACTI VE % %A flag is set to nove the out pointer with the in %

ELSE
wrap = GND; % NOT ACTI VE %

END | F;

R e e %

% Qut put Poi nt er
out _ptr[].clk
out _ptr[].clrn
out_ptr[].ena

IF (out_ptr[] ==
out_ptr[].d

channel %

cl k;

ptr_reset/;

(incr_outp # (incr_inp & wap));

in_ptr[]) THEN
= out_ptr[].q;

%two ways to advance this counter

Page 2 of 3
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buffer_empty = VCC;

ELSE
out_ptr[].d = out_ptr[].q +1;
buf fer_enmpty = G\DG;

END | F;

END;
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SUBDESI GN wr _nmem

(

clk, reset/, w_ch,
busyl, busy2, busy3, busy4 :

wr_chl, w_ch2, w_ch3, w _ch4,
gl, 92,93 :

)

VARI ABLE

sm:

MACHI NE

OUTPUT;

| _Access :

I NPUT;
I NPUT;

OF BITS (ql, 92, q3, qg4)

W TH STATES (

idle
mem rqgs
wr _chils
wai t 1
wr _ch2s
wai t 2
wr _ch3s
wai t 3
wr _ch4s
wai t 4
errl
err2
err3
err4
errb
erré

)

Sync_Busy : DFF
busy : NODE

BEG N

smclk = clk;

smreset = !reset/;

Sync_Busy. cl k
Sync_Busy. clrn
Sync_Busy. d

| _Busy = Sync_Busy. q;

TABLE

%
%

current
state

sm ) wr

idle ,
idle ,

mem r gst,
mem r gst,

wr _chils ,
wr _chils ,

wai t 1 ,
wai t 1 ,

wr _ch2s ,
wr _ch2s ,

t

%Ensure the outgoing busy is resynced to the clock to avoid conbinatoria

cl k;

TRWHEWEQEENEWEEEE R T

'0000"
'0001"
'0010"
'0011"
'0100"
'0101"
'0110"
'0111"
'1000"
'1001"
'1010"
'1011"
'1100"
"1101"
"1110"
‘1111

reset/;
busy;

_ch

| _Busy,

current
i nputs
| _Access, busyl,

X , X
X , X
0 , X
1 , X
X , 0
X , 1
X , 1
X , 0
X , X
X , X

| _Rgst

X X

= O

OUTPUT;

next
state

busy3, busy4 =>

X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

=>
=>

=>
=>

=>
=>

=>
=>

=>
=>

sm )

idle ,
mem r gst,

nmemrgst,
wr _chils ,

wr _chils ,
waitl ,

waitl ,
wr _ch2s ,

wr _ch2s ,
wait 2 ,

wr_mem.tdf

current %
out put s %
busy , | _Rgst
o , 0
o , 0
o , 1
o , 1
1, 1
1, 1
1, 0
1, 0
1, 0
1, 0

Page 1 of 2
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wai t 2
wai t 2

wr _ch3s
wr _ch3s

wai t 3
wai t 3

wr _ch4s
wr _ch4s

wai t 4
wai t 4

END TABLE;

END;

wr_chl
wr _ch2
wr_ch3
wr _ch4

) X

wr _chls;
wr _ch2s;
wr _ch3s;
wr _chds;

= O X x x

OoOr

=>
=>

=>
=>

=>

=>

=>

=>
=>

wait 2
wr _ch3s

wr _ch3s
wait 3

wait 3
wr _ch4s

wr _chd4s
wait4

wai t 4
idle

wr_mem.tdf
1, 0
1, 0
1, 0
1, 0
1, 0
1, 0
1, 0
1, 0
1, 0
1, 0

Page 2 of 2
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Integ_Cir_Buffers.bdf

Project: Integ02

CLK
CLK | I S—— mem_inptr[15..0]
cC ] OUTPUT 15..0]
RESET/ [ " RESET/ > mem_inptr[15.0]
A ——weur
y cchess e cir_buffer2
o [ ¥ !
mem_inptr[15..0] PTR4_[15..0 OR4
Clear_Buffer INpUT - .
| — clk mem_inptr[15..0] PTRL115.0] IR A0
ADC1,_[15..0] reset/ buf_ptr(15..0] DI 115.0] ¥ ETRs 1150 D 500 quteur 5 ais.o)
ADC1_[15..0] — '%‘g val_in[15..0] val_out[15..0] b,
i — B RD_CHL s i BUFFER_MTL S PTR3_[15.0
- ok WR_CHL - —emey RD1/ et
—
Clear_Buffer Wr*hmem o WR1/
clr_buf wr X
- MEM_CS/T
mem_cs/ SUSVI o D4_[15.0 oRA
busy C DLI15.0 o115.0]
error f— o D2_[15.0 ) - QUIPUT __—— D[15.0]
ql [ — 253 15.0 —
@ [— - inst3
@
RD4/ AND4
inst6 T a—
r_buffer2 "
cir_butfer: o1 ) CIBULRD ey —> Ciuf_RD/
xCLK— clk mem_inpt[15..0] e RD3/ _—
RESET/ - 5 PTR2_[15..0]
v buf_ptr[15..0] instl
ADC2_[15..0] resel D2_115..0]
ADCZ [1s.0] g m—= —_— %
i = e RO 2 val_in[15..0] val_out{15..0] SORFER TS
.  m— VeC rd_mem buffer_empty X%
WR_CH2 RD2/ WRa/ —
e x
Clear_Buffer wrmem o WR2/ —
clr-buf ! [T MEM CsP2 WRL/ N CirBuf_WR/
P
mem_cs/ — WR2/ = QUTPUT (—— CirBuf_WR/
- BUSY2 |
busy WR3/
[P
error [— inst4
wr_mem @ f—
CLK @ |—
RESETT clk wr_chl @ l—
reset/ wr_ch2
wr_ch wr_ch3
I_Access wr_ch4 inst7
QUTPUT 1_RQST
*Bhavs | busn2 I_Rgst —
N husy3 ql—
BUSY4 MEM_CS/[4..1]
¥ busy4 @ — _CS/4. 1] MEM_CS/[4..1]
— buffer2
:
inst5 e clk mem_inptr[15..0] - BUFFER_MT2
RESET/ PTR3_[15..0] BUFFER_MT3
ADC3_[15..0] reset buf_pu15.0] 53 115,01 BUFFER_MT4 SUFFER MTS
ADC3_[15.0] [— o IR val_in[15.0] Val_OUI[15.0] e — BUFFER_MT4
RD_CH3 INPUT. = e RV
[— WR CHa rd_mem buffer_empty =3
=
Clear_Buffer wrmem o WR3/
=
cir_buf wil MEW 573
mem_cs/ NS
busy
error f—
al —
@ [—
@ —
inst®
cir_buffer2
CLK
— | -
RESET/ clk mem_inptr(15..0] PTR4_[15..0]
v buf_ptr[15..0]
ADC4_[15..0] resel D4_115..0]
ADC4_[15.0] INPUT. | |
pocut — et e val_in[15..0] val_out{15..0] SORFER T
X =L VY
[—— S WR_CHa rd_mem buffer_empty ROaT
0
Clear_Buffer wrmem o WR4/
=
cir_buf wil NEW G
2
mem_cs/ SUSVA
busy
error f—
al —
@ [—
@ —
insto
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CLK
RESET/

WR_CHANNELS
Clear_Buffer
ADC1_[15.0]

ADC2_[15..0]

ADC3_[15.0]

ADC4_[15.0]

S_Busy
S_Rast

VMeDATA(15.0]

bA[18.1]

bAM(5..0]
bIACK/
bLWORD/
bAS/
AMATCH/
bDS0/
bDS1/
BWRITE/

SRAM_Interface.bdf

Project: Integ02

Integ_Cir_Buffers
CLK CirBuffer_INPTR[15..0] WIRE_ OUTPUT
. — MEM_PTR([15..0]
YeE T RESET/ CLK mem_inptr{15..0) CrBufier PTRI15..0] e —
[—— RESET/ A[15..0] Croer DII5.0]
I_Access D[15..0] TiButter RDT
i . =
| — V%UT Clear_Buffer wr_ch CirBuf_RD/ CirBuffer_WR/
[— e Clear_Buffer CirBuf_ WR/
— cn S RCTETT ADCI_[15.0] I_BUSY QUIPUT_—— MEM_BUSY
. RD_CH1 LRQST CirBuf_MEM_CS/[4..
[— RSN ADC2_[15..0] MEM_CS/[4..1])
RD_CH2 BUFFER_MTL [—
i ST -
vee RD_CiBufier3 ADC3_[15..0) BUFFER_MT2 mem_arbitration
RD_CH3 BUFFER_MT3 [— cK ]
[m— ADC4_[15..0] BUFFER_MT4 [— clk 1_Access
YEC, RD_CirBuffera. Lo - RESET/ - S_Access
RD_CH4 resel  S_Access v Acoss QUIPUT 5 S Access
el L I_Busy V_Access
——1 I_Rast ql [—
S_Bus:
weur S_Rqs\‘/ S_Busy q2 —
[— S_Rast @ —
VmeDATA[15..0] V-Busy
— vcc o V_Ragst
Intg_vme inst26
CLK vmePTR[15..0]
PR S——
RESET/ clk vmePTR[15..0] v Busy
reset/ V_Busy
> teur
e VAccess s o QUIUT_(—— LeAs
oo . outeUT —— CirBuf MEM_CS/1  Awo2
Co—ee AM5..0] CEAB/ 7 vme MEM CS/T |_MEM_CS/0
[ 01 IACK/ OEAB/ QUTPUT ¢ OEAB/ —
INPUT OUTPUT OEBA/ Inst
— LWORD/ OEBA RO GATEl — CirBuf_MEM_CS/2  AnD2 | MEM CSiL
>- ‘ch AS/ RD_GATE/ vme_MEM_CS/2 - -
> T AMATCH/ WR_GATE/ |—
INPUT outpUT DTACK inst23
[ — ; gﬁr [PE] DTACK p— — CirBuf_MEM_CS/3 AND2 —
[—— DSy BERR e > BERR e TEW G I_MEM_CS/2 I_MEM_CS/0
[—UET WRITE/ STATE[2.0] - 3 — I_MEM_CS/1
inst24
[ X MEM CS72 Access_SRAM
nDS_SuM RD_CirBufferl CirBuf MEM_CS/4  AND2 | vEM CS/3 e ess— ): =
RD_Cirbufl RD_CirBuffer2 vme_MEM_CS/4 — —
[ e
RD_CirBuf2 RD_C\FBU#BVQ e inst16
RD_Cirbuf3 RD_CirBufferd |_MEM_CS/[3..0]
RD_CirBuf4 RD_COMMAND |_MEM_CS[3.0]
= vme_RD/ AND2
RD_Command WR_COMMAND — I_MEM_OE/
WR_Command  [——premrne—— X CirBuffer_RD/ — — QUIPUT | MEM_OE/
RD_Status — inst7
WR_ENA  — vme_WR/ IAND2
- vme_MEM_CS/1 e I_MEM_WE/
vme MEM_CS/L  |————— == e —X CirBuffer_WR/ = =) QUTPUT —— |_MEM_WE/
MEM.S vme
vme_MEM_CS/2 vme_MEM_CS/3 inst6
vme._MEM_CS/3 Vme_MEM_CS/A
vme_MEM_CS/4 Vme RO/ 2x16mux
vmeRBl
RD_SRAM/ Vme_WR/ VmePTRI[15..0] LLAlIS.0)
« ..
WR_SRAM/ VmeSRAM_ACCESS = QUIPUT 5 | LAL5.0]
VmeSRAM_ACCESS ERSSEC
nBRDSEL
insiT VmeSRAM_ACCESS
vmeDATA([15..0] | LD[15.0]
VmeDATA[15..0] 16bit re _LO[15.0] QUIPUT  —— 1_LD{15.0]
D15..0]
Wi
—] ENA RD_COMMAND QUIPUT __—— RD_COMMAND
ak q15..0] meSRAM_ACCESS RD_STATUS QUIPUT —— RD_STATUS
CLRN
PRN | CMD_REG[15..0] OUTRIT  —— CMD_REG[15.0]
inst8
LATCH
Status_Bit[15..0]
Status_Bit[15..0] INPUT >_!
atus Bif15.0] ke T, STAT_REG[15..0] BT STAT REG[S.0)
RD_STATUS oy
indd3 inst10 V_Access QUIBUT — —— V_Access
V_Busy
QUTRLT v Busy
vme_state[2..0]
QUTPUT _—— vme_state[2..0]
nBRDSEL
QUTPUT {——> NBRDSEL
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SUBDESI GN Opt i on_Sel

SW, Sw © | NPUT;
Intg_CLK1, Intg_CLK2, Gatel, Gate2 : | NPUT,;

Intg_CLK, Run_lnteg, Test_Integ, Test_ VME : QOUTPUT,;
)

%/ARI ABLE%

BEG N

I F (SW. == 0 & SW == 0) THEN
Intg CLK = Intg_CLK1;
Run_l nteg = VCC;
Test _I nteg= G\D;
Test _VME = G\G;

ELSIF (SW. == 1 & SW == 0) THEN
Intg CLK = Intg_CLK1;
Run_I nteg = Gatel,;
Test _I nteg= G\D;
Test _VME = G\G;

ELSIF (SW. == 0 & SW == 1) THEN
Intg CLK = Intg_CLK1;
Run_l nteg = VCC;
Test _I nteg= G\D;
Test _VME = VCC;

ELSIF (SW. == 1 & SW == 1) THEN
Intg CLK = Intg_CLK1;
Run_l nteg = VCC;
Test I nteg= VCC, % TEST Mbode %
Test _VME = G\G;

END | F;

END;
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SUBDESI GN cl k_di v_500

clk, reset/: | NPUT;
Int_clk, count[7..0] : QOUTPUT,

)
% Cl ock expected to be (25 MHz / 500) %

VARI ABLE
count[7..0] . DFF;
| oad . DFF;
t oggl e : TFF;
t gl : NODE;
BEG N
count[].clk = clk;
| oad.clk = clk;
| oad. d = tgl;
toggle.t = VCC;
toggle.clk = Il oad.q;

toggle.clrn = reset/;

| F | oad. g THEN

count[].d = B"11111000";
ELSE

count[].d = count[].q - 1;
END | F;

| F (count[].q == B'00000000") THEN tgl = VCC; ELSE tgl = GND; END IF;

Int_clk = toggle.q;
END;

Page 1 of 1
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SUBDESI GN | nteg_St at es

(

clk, reset/, lclk, ADC Busy, Mem Busy, Run_Integ : | NPUT;
test : | NPUT,;

get __adc, w _ch : QOUTPUT,;

hold B 12, sel B 12/, reset B 12/, test B 12/ : OUTPUT,;
hold B 34, sel B 34/, reset B 34/, test B 34/ : OUTPUT,;
hold A 12, sel A 12/, reset A 12/, test A 12/ : OUTPUT,;
hold_A 34, sel A 34/, reset A 34/, test A 34/ : OUTPUT,;

sink_12 off, sink 34 off, test off 12, test _off 34 : OUTPUT;

runni ng, error : OUTPUT;

VAR
sm:

BEG

gl, 92,93, 94 : QOUTPUT;

ABLE
MACHI NE
OF BITS (ql, 92, q3, g4)
W TH STATES (

idle = B"0000",
sl set = B'0001",
sl strt = B"0010",
sl conv = B'0011",
sl wnens B'0100",
sl done = B"0101",
s2_set = B'0110",
s2_strt = B'0111",
s2_conv = B"1000",
s2_wrnmens B'1001",
s2 _done = B"1010",
errl = B"1011",
err2 = B"1100",
err3 = B"1101",
err4 = B"1110",
err5 = B"1111"
);

sl,s2 : NODE;, % Select Signals (active high) %
h1l,h2 : NODE; % Hold Signals (active high) / !Integrate (active low) %
ri,r2 : NODE; % Reset Signals (active high) %

clamp : NODE; % Drain input when nothing else is switched on %
sample[1..0] : dff; %used to create a pulse fromthe rising edge of Iclk %
snp_Il atch : srff; %sed to latch the sanple indication%

snpl e : NODE;

clr_smp : NODE; %clears the sanple clock latch at an opportune tine %

del ay[7..0] : DFFE;

r_latch[2..1] : SRFF;

do_reset . NODE;

done : NODE;

N

sample[].clk = clk; % Thi s register produces a high pulse 2 clocks w de %
sample[].clrn = reset/; % upon the rising edge of the Integrator sanple clock %
sampl e[ 0] .d = Iclk;

sampl e[ 1] .d = sanple[0].q;

snp_latch.clk = clk;

snp_latch.clrn = reset/;

Page 1 of 3
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snp_l atch. s
snp_l atch.r

lclk & !'sanmple[1].q;
clr_snp;

snple = snp_Il atch. q;

smclk = clk;
smreset = !reset/;

clamp = hl & h2;

IF (sm!=idle) THEN running = VCC; ELSE running = G\D; END IF;

TABLE

% current current next current %

% state i nputs state out puts %
sm , smple , ADC Busy, Mem Busy, Run_Integ => sm , get_adc, wr_ch, clr_smp, s1, s2, hl, h2, rl1, r2, error
idle , X , X , X , 0 = idle , 0 , o , 0 , 1,0, 1212, 1,1, 1, 0 ;
idle , X , X , X , 1 => sl set , 0 , o , 0 , 1,0, 1,1, 1, 1, 0 ;
sl set X , X , X , X => sl strt , 0 , o , 0 , 1,0,212, 0, 0, 0, 0 ;
sl strt X , 0 , X , X => sl strt , 1 , o , 0 , 1,0,212, 0, 0, 0, 0 ;
sl strt X , 1 , X , X => sl conv , 1 , o , 0 , 1,0,212, 0, 0, 0, 0 ;
sl conv , X , 1 , X , X => sl conv , 0 , o , 1 , 1,0,212, 0, 0, 0, 0 ;
sl conv , X , 0 , 1 , X => sl conv , 0 , o , 1 , 1,0,212, 0, 0, 0, 0 ;
sl conv , X , 0 , 0 , X => sl wnem 0 , o , 1 , 1,0,212, 0, 0, 0, 0 ;
sl wrnem X , X , 0 , X => sl wnem 0 , 1, 0 , 1,0, 12,0, 1, 0, 0
sl wrnem X , X , 1 , X => sl done , 0 , 1, 0 , 1,0,212, 0, 1, 0, 0 ;
sl done , X , X , X , 0 = jdle , 0 , o , 0 , 0,1, 1,0, 0, 0, 0 ;
sl done , 0 , X , X , 1 => sl done , 0 , o , 0 , 0,1, 1,0, 0, 0, 0 ;
sl done , 1 , X , X , 1 => s2 set , 0 , o , 0 , 0,21, 12,0, 0, 0, 0 ;
s2_set X , X , X , X => s2 strt , 0 , o , 0 , 0, 21,0, 1, 0, 0, 0 ;
s2_strt X , 0 , X , X => s2 strt , 1 , o , 0 , 0, 21,0, 1, 0, 0, 0 ;
s2_strt X , 1 , X , X => s2 conv , 1 , o , 0 , 0, 21,0, 1, 0, 0, 0 ;
s2_conv , X , 1 , X , X => s2 conv , 0 , o , 1 , 0,21, 0, 1, 0, 0, 0 ;
s2_conv , X , 0 , 1 , X => s2 conv , 0 , o , 1 , 0, 21,0, 1, 0, 0, 0 ;
s2_conv , X , 0 , 0 , X => s2_wnem 0 , o , 1 ,0,21,0, 1, 0, 0, 0 ;
S2_wrnem X , X , 0 , X => s2_wnem 0 , 1, 0 , 0, 21,0, 1,0, 1, 0 ;
S2_wrnem X , X , 1 , X => s2 done , 0 , 1, 0 , 0, 21,0, 1,0, 1, 0 ;
s2 _done , X , X , X , 0 = jdle , 0 , o , 0 , 1,0,0, 1, 0, 0, 0 ;
s2 _done , 0 , X , X , 1 => s2 done , 0 , o , 0 , 1,0,0, 1, 0, 0, 0 ;
s2 _done , 1 , X , X , 1 => sl set , 0 , o , 0 , 1,0,0, 1, 0, 0, 0 ;

END TABLE;

% Start of Reset pulse width control ++++++++++++++++++++++%

r_latch[].clk = clk;

r latch[].clrn = reset/;
r_latch[].r = done;

r latchl.s =rl;

r latch2.s =r2;

do_reset =r_latchl.q # r_latch2.q;
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END;

del ay[].clk

cl k;

delay[].clrn = do_reset;

del ay[] . ena

= do_reset;

delay[].d = delay[].q + 1;

| F((del ay[] >= 252)) THEN done

END | F;
% End Reset

sel B 12/
sel A 12/
sel B 34/
sel A 34/

reset B 12/
reset A 12/
reset B 34/
reset A 34/

hol d_B_12
hol d_A_12
hol d_B_34
hol d_A_34

test B 12/
test A 12/
test B 34/
test A 34/

sink_12 off
sink_34 off

test off 12
test _off 34

pul se wi dth control

I'r_latchl.q;
I'r_latch2.q;
I'r_latchl.q;
I'r_latch2.q;

ELSE done

hl & !'test;
h2 & !'test;
hl & !'test;
h2 & !'test;

I'('hl & test);
I('h2 & test);
I'('hl & test);
I'('h2 & test);

Itest & !clanp;

sink_12 off;

t
test off _12;

est & !clanp;

Integ_States.tdf
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SUBDESI GN AD7654 I nterface

(
clk, reset/, get_adc : 1 NPUT;
srcl k, eoc, busy, sync, sdata :| NPUT;
convst/, A0, ADC Busy : OUTPUT;
adc_A[15..0], adcA strb, adc_B[15..0], adcB strb : QOUTPUT,;
)
VARI ABLE
sr[31..0] DFFE;
dat aA[ 15. . 0] DFFE;
dat aB[ 15. . 0] DFFE;
del ay[ 4. . 0] DFFE;
done DFFE;
strb DFFE;
BEG N
% Del ay the sanple due to ADC Input RC filter %
delay[].clk = clk;
delay[].clrn = get_adc; % reset clock when not active %
delay[].d = delay[].q + 1;

| F(del ay[] > 25) THEN

del ay

[]-ena = GND; % not counting %

convst/ = G\D; %active now %

ELSE
del ay

[]-ena = VCC; %still counting %

convst/ = VCC, %ot active yet%

END | F;

% I nput Serial Data Shift Register %

sr{].clk
sr{].clrn
sr[].ena
sr{0].d =
sr{31..1]

% Buf fer
dat aA[ 15.
dat aA[ 15.
dat aA[ 15.
dat aA[ 15.
adc_A[ 15.

% Buf fer
dat aB[ 15.
dat aB[ 15.
dat aB[ 15.
dat aB[ 15.
adc_B[ 15.

A0 = GN\BG;

done. cl k
done.clrn
done. ena
done. d

ADC _Busy

strb.clk

= srclk;
= reset/;
= sync;
sdat a;
.d = sr[30..0].q;
Regi ster for the A channel Data %
.0].clk = !sync;
.0].clrn = reset/;
.0].ena = VCC;
.0].d = sr[31..16].q;
. 0] = dataA[ 15..0].q;
Regi ster for the B channel Data %
.0].clk = !sync;
.0].clrn = reset/;
.0].ena = VCC;
.0].d = sr[15..0].q;
. 0] = dataB[15..0].q;
% get adc data fromINAL and I NB1 %
= cl k; % synchroni ze the asyncronous busy si gnal
= reset/;
= VCG;
= ! busy;
= ldone. q;
= clk;

%

AD7654 _Interface.tdf
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strb.clrn = reset/;

strb.ena = VCC,

strb.d = done. q;

adcA strb = done.q & !strb.q;
adcB_strb = done.q & !strb.q;

END;
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SUBDESI GN DAC7731 Interface

(

%

clk, reset/, w _dacs | NPUT,;
DAC A[15..0], dacA w, DAC B[15..0], dacB w : | NPUT,;

dac_busy : OUTPUT;
DAC _SCLK, DAC CS/, DAC DATA, DAC LDAC : QUTPUT;

gl, g2, g3, count, sr_done, sr_cnt[5..0] : OUTPUT; %

VARI ABLE
sm: MACHI NE
OF BITS (g1, g2, g3)
W TH STATES (
idle = B"000",
ld sr1 = B"001",
ld_sr2 = B'011",
r eady = B"010",
clk sr1 = B"110",
clk sr2 = B"111",
|d_dac = B"101" );
sr[31..0] : DFFE;
dat aA[ 15. . 0] : DFFE;
dat aB[ 15. . 0] : DFFE;
sr_cnt[5..0] : DFFE;
count : NODE;
sr_done . NODE;

% buffer the outputs of the state machine %
out buf[3..0] : DFF;

DAC_SCLKx : NODE;

DAC _CS/ x . NODE;

DAC DATAx : NODE;

DAC LDACx : NODE;

BEG N

% Buf f er Register for

he A channel Data %

t
dataA[15..0].clk = clk;
dataA[15..0].clrn = reset/;
dat aA[ 15..0].ena = dacA wr;

dataA[14..0].d DAC A[15..1]; %Divide by 2 %

dat aA[ 15] . d = G\G;

% Buf fer Register for the B channel Data %
dataB[15..0].clk = clk;

dataB[15..0].clrn = reset/;

dat aB[ 15..0].ena = dacB wr;

dataB[14..0].d DAC B[ 15..1]; %Divide by 2 %
dat aB[ 15] . d = G\G;

% I nput Serial Data Shift Register %
sr{].clk = clk;

sr{].clrn = reset/;

sr[].ena = DAC _SCLK;

if (ld_srl1 # Id_sr2) THEN sr[15..0].d = dataA[15..0].q;

DAC7731_Interface.tdf

sr{31..16].d = dataB[15..0].q;

ELSE sr{0].d = G\D; sr[31..1].d = sr[30..0].q;

END | F;

DAC DATAx = sr[31].q;

Page 1 of 2

Project: Integ02



Date: September 2, 2004

% Counter to count the 32 clocks for |oading the DACs %

sr_cnt[].clk = clk;
sr_cnt[].clrn = reset/ & !(sm == ready);
sr_cnt[].ena = count;

sr_cnt[].d = sr_cnt[].q + 1;

| F(sr_cnt[] < 63) THEN sr_done = GN\D;
ELSE sr_done = VCC;
END | F;

% state nmachine to control the DAC wite
smclk = clk;

smreset = lreset/;
TABLE

% current current next

% state i nputs state
sm , wr_dacs, sr_done => sm
idle , 0 . X = jdle
idle , 1 . X => |d srl
ld srl X . X => | d sr2
ld_sr2 X , X => ready
r eady , X , X => clk_sr1
clk _sr1 , X . 0 => clk_sr2
clk _sr1 , X . 1 => | d_dac
clk _sr2 , X . 0 => clk_srl
clk _sr2 , X . 1 => | d_dac
| d _dac X . X = jdle

END TABLE;

END;

outbuf[].clk = clk;
outbuf[].clrn = reset/;
outbuf[0].d DAC_SCLKXx;
outbuf[1].d DAC CS/ x;
outbuf[2].d DAC _DATAX;
outbuf[3].d DAC LDACK;

DAC_SCLK
DAC_CS/

DAC_DATA
DAC_LDAC

out buf[ 0] .
out buf [ 1].
out buf[ 2] .
out buf[ 3] .

0000

sequence %

, dac_busy,

) O )
0

e

’ 1 ’

’ 1 ’

current
out put s

DAC_CS/ X,

1 l
1 l

oo oo [l ol

=Y

DAC_LDACx, DAC_SCLKXx,

DAC7731_Interface.tdf

%
%

oo (oNoN oo

e
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count;

(oNoNe) [eoNe)

e
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# Note: The column header names should not be changed if you wish to import this .csv file into the Quartus Il software.

To

555_OUT
555_TRG
ADC_A0_12
ADC_A0_34
ADC_BUSY_12
ADC_BUSY_34
ADC_CNVST_12
ADC_CNVST_34
ADC_DATA_12
ADC_DATA_34
ADC_EOC_12
ADC_EOC_34
ADC_RDERR_12
ADC_RDERR_34
ADC_SCLK_12
ADC_SCLK_34
ADC_SYNC_12
ADC_SYNC_34
AMATCH/

BAS/

BDSO0/

BDS1/

BERR

BIACK/
BLWORD/
BSYSCLK
BSYSRST/
BWRITE/

Co

C1

C2

C3

CEAB/
DAC_CS_12x/
DAC_CS_34x/
DAC_DATA_12x
DAC_DATA_34x
DAC_LDAC_12x
DAC_LDAC_34x
DAC_SCLK_12x
DAC_SCLK 34x
DTACK
ENA_DAC_SRCx
ENDCYCLE
HOLD_A 12
HOLD_A 34
HOLD B 12
HOLD_B_ 34
LEAB/

Logic CLK
MAKEMEAS
MEM_OE/
MEM_WE/
OEAB/

OEBA/
RECEIVE
RESET_A 12/
RESET_A_34/
RESET_B_12/
RESET_B_34/
SEL_A 12/
SEL_A 34/
SEL_B 12/
SEL_B_34/
SINK_12_OFF
SINK_34_OFF
Swi

SW2
TEST_12_OFF
TEST_34_OFF
TEST_A_12/
TEST_A_34/
TEST_B_12/
TEST_B_34/
TRANSMIT
TRIG1

TRIG2
b_GLOBAL_OSC
BAMIO]
b_SPARE[1]
b_SPARE[2]
b_SPARE][3]
b_SPARE[4]

Location 1/O Bank 1/O Standard General Function
Dedicated Clock

PIN_153
PIN_178
PIN_3
PIN_17
PIN_238
PIN_21
PIN_2
PIN_16
PIN_240
PIN_19
PIN_237
PIN_23
PIN_1
PIN_15
PIN_236
PIN_24
PIN_239
PIN_20
PIN_177
PIN_168
PIN_170
PIN_173
PIN_167
PIN_165
PIN_164
PIN_29
PIN_174
PIN_169
PIN_61
PIN_62
PIN_63
PIN_64
PIN_182
PIN_5
PIN_12
PIN_6
PIN_13
PIN_7
PIN_14
PIN_4
PIN_11
PIN_166
PIN_8
PIN_74
PIN_224
PIN_225
PIN_208
PIN_213
PIN_183
PIN_28
PIN_73
PIN_84
PIN_108
PIN_181
PIN_179
PIN_76
PIN_228
PIN_233
PIN_216
PIN_217
PIN_226
PIN_227
PIN_214
PIN_215
PIN_220
PIN_221
PIN_175
PIN_176
PIN_222
PIN_223
PIN_234
PIN_235
PIN_218
PIN_219
PIN_75
PIN_41
PIN_42
PIN_152
PIN_158
PIN_194
PIN_193
PIN_185
PIN_184

3 LVTTL
3 LVTTL
1LVTTL
1LVTTL
2 LVTTL
1LVTTL
1LVTTL
1LVTTL
2 LVTTL
1LVTTL
2 LVTTL
1LVTTL
1LVTTL
1LVTTL
2 LVTTL
1LVTTL
2 LVTTL
1LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
1LVTTL
3 LVTTL
3 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
2 LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
3 LVTTL
1LVTTL
4 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
1LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
2 LVTTL
3 LVTTL
4 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
3 LVTTL
3 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
4 LVTTL
1LVTTL
1LVTTL
3 LVTTL
3 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL

Row I/O
Row I/O
Row I/O
Column I/O
Row I/O
Row I/O
Row I/O
Column I/O
Row I/O
Column I/O
Row I/O
Row I/O
Row I/O
Column I/O
Row I/O
Column I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O

Dedicated Clock

Row 1/O
Row I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row 1/O
Row I/O
Row I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O

Dedicated Clock

Column I/O
Column I/O
Column I/O
Column I/O
Row I/O

Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Row I/O

Row I/O

Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Row I/O

Row 1/O

Dedicated Clock

Row I/O

Column I/O
Column I/O
Column I/O
Column I/O

Special Function
CLK2/LVDSCLK2p
LVDS36p
LVDS13p/CLKUSR
LVDS9n

LVDS16p
LVDS7n/DMOL
LVDS14n

LVDS9p
LVDS15p/DEV_CLRnN
LVDS8n

LVDS16n
VREF1B1
LVDS14p/INIT_DONE
LVDS10n
LVDS17p/DQOT7
nCSO
LVDS15n/DEV_OE
LVDS7p

LVDS36n
LVDS38n
DPCLK4/DQSOR
LVDS37n/DQ1R2
LVDS39p
LVDS40p
LVDS40n
CLK1/LVDSCLK1n
LVDS37p/DQ1R1
LVDS38p/DQ1R3
LVDS71p
LVDS71n
LVDS70p
LVDS70n
LVDS34p
VREFOB1
LVDS11p/DQOL2

Reserved SignalProbe Source

LVDS11n/DQOL3
LVDS12p/DQOLO
LVDS10p
LVDS13n
DPCLK1/DQSOL
LVDS39n
LVDS12n/DQOL1
VREF2B4
LVDS20p
LVDS19n
VREF1B2

LVDS33n
CLKO/LVDSCLK1p
DPCLK7/DQS1B
LVDS63p
DPCLK6/DQSO0B
LVDS34n
LVDS35n
LVDS67n/DQ1B5
DPCLK2/DQS1T
LVDS18n/DQOT4
LVDS23n
LVDS23p
LVDS19p
VREF2B2
LVDS24n
LVDS24p
LVDS21n
LVDS21p

DQ1R0

VREFOB3

LVDS20n
LVDS18p/DQOT5
LVDS17n/DQOT6
LVDS22n
LVDS22p
LVDS67p

LVDS6p
CLK3/LVDSCLK2n
LVDS43n/DM1R
VREFOB2
DPCLK3/DQSOT
LVDS32n/DQOTO
LVDS33p



BAMI[1]
BAM[2]
BAMI[3]
BAM[4]
BAMI[5]

LA[O]

LA[1]

LA[10]

LA[11]

LA[12]

LA[13]

LA[14]

LA[15]

LA[2]

LA[3]

LA[4]

LA[5]

LA[6]

LA[7]

LA[8]

LA[9]

LDI[O0]

LD[1]

LD[10]

LD[11]

LD[12]

LD[13]

LD[14]

LD[15]

LD[2]

LDI[3]

LD[4]

LDI[5]

LD[6]

LD[7]

LD[8]

LD[9]
MEM_CS/[0]
MEM_CS/[1]
MEM_CS/[2]
MEM_CS/[3]
MEM_PTRI[O]
MEM_PTRJ[1]
MEM_PTR[10]
MEM_PTR[11]
MEM_PTR[12]
MEM_PTR[13]
MEM_PTR[14]
MEM_PTR[15]
MEM_PTR[2]
MEM_PTR][3]
MEM_PTR[4]
MEM_PTRI[5]
MEM_PTRI[6]
MEM_PTR][7]
MEM_PTRI[8]
MEM_PTR][9]
VAA[1]
VvAA[10]
VAA[11]
VAA[12]
VAA[13]
VAA[14]
VAA[15]
VAA[16]
VAA[17]
VAA[18]
VAA[2]
VAA[3]
VAA[4]
VAA[5]
VAA[6]
VAA[7]
VAA[8]
VAA[9]
vDDI0]
vDD[1]
vDD[10]
vDD[11]
vDD[12]
vDD[13]
vDD[14]
vDD[15]
vDD[2]
vDD[3]
vDD[4]
vDD[5]

PIN_159
PIN_160
PIN_161
PIN_162
PIN_163
PIN_86
PIN_85
PIN_117
PIN_119
PIN_120
PIN_118
PIN_116
PIN_114
PIN_83
PIN_81
PIN_79
PIN_78
PIN_80
PIN_82
PIN_113
PIN_115
PIN_93
PIN_95
PIN_102
PIN_100
PIN_98
PIN_96
PIN_94
PIN_88
PIN_97
PIN_99
PIN_101
PIN_103
PIN_105
PIN_107
PIN_106
PIN_104
PIN_65
PIN_66
PIN_67
PIN_68
PIN_60
PIN_59
PIN_48
PIN_47
PIN_46
PIN_45
PIN_44
PIN_43
PIN_58
PIN_57
PIN_56
PIN_55
PIN_54
PIN_53
PIN_50
PIN_49
PIN_122
PIN_133
PIN_134
PIN_135
PIN_136
PIN_137
PIN_138
PIN_139
PIN_140
PIN_141
PIN_123
PIN_124
PIN_125
PIN_126
PIN_127
PIN_128
PIN_131
PIN_132
PIN_186
PIN_187
PIN_202
PIN_203
PIN_204
PIN_205
PIN_206
PIN_207
PIN_188
PIN_195
PIN_196
PIN_197

3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
4 LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL

Row I/O
Row I/O
Row I/O
Row I/O
Row 1/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Row I/O
Row I/O
Row I/O
Row 1/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row I/O
Row 1/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O
Column I/O

LVDS43p
LVDS42n
LVDS42p
LVDS41n
LVDS41p
LVDS62p
LVDS63n
LVDS53p
LVDS52p
LVDS52n
LVDS53n
LVDS54n/DQ1B0
LVDS55n/DQ1B2
LVDS64n
LVDS65n

LVDS66n
LVDS65p
LVDS64p
LVDS55p/DQ1B3
LVDS54p/DQ1B1
VREF1B4
LVDS61n
LVDS57p
LVDS58p
LVDS59p
LVDS60p
LVDS61p/DM1B

LVDS60n
LVDS59n
LVDS58n
LVDS57n
LVDS56n
VREFOB4

LVDS56p
LVDS69p
LVDS69n
LVDS68p/DQ1B7
LVDS68n/DQ1B6
LVDSOn

LVDSOp
LVDS3p/DQOL4
LVDS4n

LVDS4p

LVDS5n

LVDS5p

LVDS6nN

LVDS1n

LVDS1p

VREF2B1
LVDS2n/DQOL7
LVDS2p/DQOL6
DPCLKO/DQSIL
LVDS3n/DQOL5
LVDS51p
LVDS48p/DQ1R4
LVDS47n
LVDS47p
LVDS46n
LVDS46p
LVDS45n
LVDS45p
LVDS44n
LVDS44p
LVDS50n
LVDS50p
LVDS49n/DQ1R7
LVDS49p
VREF2B3
DQ1R6
DPCLK5/DQSIR
LVDS48n/DQ1R5
LVDS32p/DQOT1
LVDS31n/DQOT2
LVDS27n
LVDS27p
LVDS26n
LVDS26p
LVDS25n/DMOT
LVDS25p
LVDS31p/DQOT3

LVDS30n
LVDS30p



vDD[6]
vDD[7]
vDD[8]
vDD[9]

PIN_198
PIN_199
PIN_200
PIN_201
PIN_18
PIN_37
PIN_38
PIN_39
PIN_77
PIN_87
PIN_121
PIN_143
PIN_144
PIN_156
PIN_180
PIN_9
PIN_10
PIN_22
PIN_25
PIN_26
PIN_27
PIN_30
PIN_31
PIN_32
PIN_33
PIN_34
PIN_35
PIN_36
PIN_40
PIN_51
PIN_52
PIN_69
PIN_70
PIN_71
PIN_72
PIN_89
PIN_90
PIN_91
PIN_92
PIN_109
PIN_110
PIN_111
PIN_112
PIN_129
PIN_130
PIN_142
PIN_145
PIN_146
PIN_147
PIN_148
PIN_149
PIN_150
PIN_151
PIN_154
PIN_155
PIN_157
PIN_171
PIN_172
PIN_189
PIN_190
PIN_191
PIN_192
PIN_209
PIN_210
PIN_211
PIN_212
PIN_229
PIN_230
PIN_231
PIN_232

2 LVTTL
2 LVTTL
2 LVTTL
2 LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
4 LVTTL
4 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
LVTTL
LVTTL
LVTTL
1LVTTL
1LVTTL
LVTTL
LVTTL
LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
1LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
3 LVTTL
LVTTL
LVTTL
LVTTL
3 LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL
LVTTL

Column I/O

Column I/O

Column I/O

Column I/O

Row I/O

Row I/O0

Row I/O

Row I/O0

Column I/O

Column I/O

Row I/O

Row I/O0

Row I/O

Row I/O0

Row I/O

VCCIO1

GND

VCCIO1

Dedicated Programming
Dedicated Programming
VCCA _PLL1
GNDA_PLL1
GNDG_PLL1
Dedicated Programming
Dedicated Programming
Dedicated Programming
Dedicated Programming
Dedicated Programming
GND

VCCIO1

GND

GND

VCCIO4

GND

VCCINT

GND

VCCINT

GND

VCCIO4

GND

VCCINT

GND

VCCIO4

GND

VCCIO3

GND

Dedicated Programming
Dedicated Programming
JTAG

JTAG

JTAG

GNDG_PLL2
GNDA_PLL2
VCCA_PLL2

JTAG

VCCIO3

GND

VCCIO3

VCCIO2

GND

VCCINT

GND

VCCIO2

GND

VCCINT

GND

VCCINT

GND

VCCIO2

GND

LVDS29n
LVDS29p
LVDS28n
LVDS28p
LVDS8p

ASDO
PLL1_OUTp
PLL1_OUTn
LVDS66p/DQ1B4
LVDS62n
LVDS51n
PLL2_OUTn
PLL2_OUTp
VREF1B3
LVDS35p

DATAO
NCONFIG

nCEO
nCE
MSELO
MSEL1
DCLK

CONF_DONE
NSTATUS
TCK

TMS

TDO

TDI



